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(54) OPTICAL RECORDING MEDIUM AND OPTICAL RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-layer optical recording medium formed by 
layering two recording layers adopting a High to Low type where the reflectance is 
reduced by formation of a recording mark that can stably record a signal to a depth 
recording layer independently of a recording state of the recording layer in existence this 
side when viewing from an optical incident side. 

SOLUTION: The optical recording medium has first and second recording layers, the 
reflectance of all the recording layers is decreased by formation of a recording mark, the 
reflectance with a recording wavelength in unrecorded areas is 8% or more, and a relation 
between an optimum recording power PA when a laser beam emitted through a recorded 
area of the first recording layer records the second recording layer and an optimum 
recording power PC when a laser beam emitted through an unrecorded area of the first 
recording layer records the second recording layer holds an equation of 2&verbar;PA- 
PC&verbar;/(PA+ PC)<0.1 . 
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ei3fi. «*«F<7>*iia»iDL- 1 {co^-c. mzt 

7 7X£>Z> 0 0 3(OTfflill fiMiAg 4 Ge 2 



mm 2003-1092 17 

1 n 3 Sb 67 Te 24 (ffl^%) *»b*tofcU *B«fb*S: 
»EbBI«*JiS:Z n S-S i Oj^bfllritLfciSco 

[0 0 3 9] *B*{fc:amt*^*5V^-C, s*tu^^rrS<-r 

< 4: t> 5nmi&^-e#>6 0 l^t> B3K1*£*l5J:5 

ft^{tScoff$^5nmS:®x.5 4:. 38** tt 5 0 % 
HTi46 0 ^lfS&lDL - l^iiia^T,^5 0% 
E*T~efco-t\ rt^o. W\^MM<oBL§^m^\i^iTf^h 8% 
4r45fc»fc:tt* g|2tc^£;h,5J:5{c»215®JiDL 
-2*»t?<^S»*S: 3 0%Srfix.S«^-*-SiKB*sfc 
£ 0 ^<£>£: tJ««Jtata, ^1. 2 5J«±4:4 

[0 0 4 0] *^-T?te, 0 2 5 419^4: 

%it,L/c_hT\ SulB2 I P A -P C |/ (P A +Pc) *5<t 
V I T c - T A | *Br*«HrtfcJR* £ J: 5 fcttEttKW-* 

[0 0 4 1] iifBLfc^Sitatt, RIBMKlRjR^jX 
S3i^^^— ^JtSr*i-as. H»fc|E»-rSR^, Jgl 
f SflUI DL-1 <7)f !7 - \ZMir ^^2 fB^S D L - 

2 <£>E»'*!7— 0>JtS: a C k ttiff* L < 4 

»*<D#Jitt*-Ctt, «li(fBI 1 t-^-f* ± 5 u 
-if- if— JlT*t>*lcflrt£i-6fB 2 IBft 
1 D L - 2 ITSMi 5 ^(t btl^o 

fiW** s i*V^fcif), ^2 8E»SDL- 2«u SllSSJi 
DL-1 (cJt-<, u— if— if— AflRft^KHRsftsarf^ 

[0 0 4 2] */c, *21B««DL-2(Z>|E»^I7— ^ 

[0 0 4 3] *-T, 891Bia«/^17— Jt4:fB^> 8 !7— ^r- 

*<i-6^»(ctt > ^2fB^SDL- 2GQfBii^ T 7 — & 
TtfSiS&B^fca. ^^/cfetdfi, ^2fB^ilDL-2 

fcfcCIl u -f - if- A|««f |:» 2 EMD L - 2 
^feJRs^iK^cK < 45 <t »2I5®«DL- 2M 

54r, IB^N 0, 7-co^l(j^^Lr^4:45o -f"4to*> 
|B»^17— — ^^«< 45o Jr<*tt^«, S!2fB^ 
lDL-2Cio^t, |E»^17— aEft^ftflFLTi^y^ 
^K*it5:iC45, mj|BIB^^l7— it 

#**<4SRftm E»^7— ^— *Jzsifi&< 4 

[0 0 4 4] HtliELAcJ: o\Z, ^lififiUlDL- 

1 cofB^- * W^tc J;otS2 IBM D L - 2 tcpj 
»i-5u— If-e-— ^<^^*l7-^SJ»S:S*tS^:«). 16 



(7) 
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Lfcj&So-C*«91"Ctt. ^2E»SDL-2(7>E 
[0 0 4 5] ^lESUiDL- l^jSiS^T^sS 0% 

aKfcot, a>o, r^E&s^KW^^ftt 8% 

W_hT-fc5*^^*5JtS»* LINES'* !7 -it &n%feW) 
-r^^2fS^SDL- 2(7)fS^N OT 7-c7)i:b^ 1 . 5W± 
P A -Pcl/ (Pa+Pc) ^0- l«Ti:*5J:5KK 

* £ *#-eJS 2 Eft* dl~2 jciE«i-s r. 4: K: «t 0 , 

m 1 E4SUBD L - 1 dS|5ftW<^»fr*5 &XtttfB»<om& 

g§ 2 tmm d l - 2 tcEft-r £fc£> ic*^ v —<d r 

#<*51MH"t?tt. ^21B^SDL-2coS*f^R 2 ^ 
5 {' IB^^rtT 3:^: #503: L < , *fc. d <7>ttH<z>E«S 
[0 0 4 7] 

mmm\ mmmi 

a>k*T^Bu{HS£SglE»Jf i: U HfflSrJg 2 E&/1 <^ 

[0 04 8] mi mmoyt^ftit • 

Rci 08*1$) . R A i (E»^- > 

mmm- t c1 g£ai$) , t a1 (Km*r—*imm . 

P^1R^:A C1 (JSAtt) . A A1 (E«^-^flrtEI») 
[0 04 9] H 2 IB«l¥«lt?*^4*tt • 

R C2 OS***) . R A2 . 
PJfcHX^: A c2 , (E**— 

[0 0 5 0] ff£2E«S (IKfrrt) (OJt^Wtt: 

Rc 2 xTci 2 i^(iR C2 xT A1 2 (*§!&&*) 
[0 0 5 1] ^Sita : A C1 / (A^X T CI ) 
[0 0 5 2] <Dis* ^ C/3 V^CfcSt^HUffi^^^ 

Rci = R C2 X Tci 2 

Rci+T cl +A cl = u 



Rai+T a1 +A a1 -1 

iLfc. $3C, *2E«i^SW**5J:tJ«»iR*^« 

R C2 +A C2 = 1 , 

R A 2+A A2 = 1 

[0 0 5 3] *lE»i»**Wtti:»2E»i<z>3t* 
fc #8 2 fc* S*t5 J: 5 4BB« ti5wl:*#*L 

TtTofc 0 ^co^j^ #EfiUi£TE*2tc^-rg9!f+i: 
1-£^irU:J: 9 , *2fc*-f <t 3lc*E«Wif-:fc^-CS 

mm^s%u±^x^, ^o, »iE«it*5v^-cE« 

[0 0 5 4] 
IS2] 



m 2&<n i) 

^ 1 HUM (tit& 405mn) 





(nm) 


n 


k 






1.56 


0 


ZnS-SiO,/! 


50 


230 


0 


Ag-Ge-En-Sb-Te JlOS&il©) 


6 


2.15 


3.20 


Ag-Gc-In-Sb-Te MCTWjX) 


6 


3.05 


2.95 


ZnS-Si0 2 JI 


SO 


2 JO 


0 


mm*®® 




1.56 


0 



R A1 =8.4% 
T C1 =49.3% 
T A1 =48.4% 
Tci-Taj^.9% 



^ 2(^:02) 
m2$mm (K^405nm) 





(nm) 


n 


k 






1.56 


0 


ZnS-Si0 2 J§ 


118 


2.30 


0 


Ag-Ge-In-5b-Te 


10 


2.15 


3.20 


Ag-Ge-In-Sb-Te M(T*iV7T*y 


10 


3.05 


2.95 


ZnS-SiOaM 


89 


2.30 


0 


Ag-Pd-Cu^ 


100 


0.10 


2.60 



RqXTcM.4% 
R C1 XT A /=8.1% 



[0 0 5 5] ^2^t#l^I}f$nfc<tmB 

S-S i0 2 (i, 8 0^°/oZnS-2 0W%Si0 2 
COjE^T-fc^o Ag-Ge-In-Sb-Te 



(8) 
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Jltt, Ag 4 G e 2 I n 3 S b 67 T e 24 0K^%) "Cfc 

:/ OHO. 19/ira, gE£2 2nnu tV^O. 
3 2 5 p) Srl^B#^JKLfeii:g 1 2 Omm, ff£ 1 . 1 m 
ina)^/u-y SrSltfcT ^ ^ S»±l-, Ag 98 Pd t C 
u, *^45R»i, 80^%ZnS-2 

0^%SiO 2 ^P)iaB«fM, Ag 4 Ge 2 In 3 S 
b 67 Te 24 ^e>*Sffi'XftJi. 8 0^e/U%Z n S-2 0 
^e/u%S i 0 2 a»fc ft *ffil-<fc 9 HI 

fc»J«U SB21Bft«i: Lfc 0 _b!5v^ 

[0058] fti^ »2ib»»±^. m^mmtmmm 

d»&4S»*2 0iim«)«MB*IBJi*:»*Ufc- ^^>«t 
IB+IBJifctt, aw«»M^^ w«*rfflv^&2 PtfeHJ: 

[0 0 5 9] aMB + IBJiiKl. 8 0W%ZnS 

-2 0^/V%SiO 2 ^?)/^iim Ag 4 Ge 2 I 
n 3 S b 67 T e 24 ^ft£l@'S{t:Jf . 8 0^W%Z n S 
- 2 0^A-%S i 0 2 *>&ft5V£ttttJI«::*'<y 

[0 0 6 0] ?g l E«Ui±^. #**«ffcS!*Ml 

rt> <b ft £ J¥ £ 9 0 mO«J!B«ai« S:»rit L fc 0 
[ooeilEi 

r^fyy/W^oV^T, if— iSfi^4 0 5nm. gfiP 
»NAdS0. 8 5^Jfe7*>f ^^Wffi*11SrfflV\ »JIB« 

[0 0 6 2] 4i\ fF«SS(-ct 0 #i5®JiOfflll^*r« 
*llB<WI"ef4 9. *fc. »2fB«k*-C 

[0 0 6 3] fcfc. «-fS^e{C 

: 5 . 7ra/s, 
tT^ : 0. 1 3 /znu 

^ss*5S; • i -7 mm. 

h : 3 5Mbpsf@^ 

^/</iv^x h7Tyi: LTtt, DVD-RWCffifflSil 
T^5i2jS/*S*/# h.A<£>3/*!7 — Srfco/*!7— 

[0 0 6 4] Zfcl^TN «-8E»Ji(-oi^T^y^S:ffliJ^L 

««*sc#th«) tiOKtLt rfs-gr<75«e>r 



(a) J »HiSUB4rTwi: Lt, 

a/Tw (%) 

[0 0 6 5] #IS«SJitcov^T. »T^>*W"CI2«/?B 
*<D*»^!7 — ft*5, * h A^<17 — 0 . 1 
mWlC|g£Lfc 0 $1\ '*!7— Jt (fS«^l7— : m=£'<y 
-) ^10 : 3, 10: 5£fcte 1 0 : 7 CO^tl^tUC 

d«*/h4:ftaiEft^l7— <o5*>. y7^^it'J^'< ft 
[0 0 6 6] ft:fe\ RTIB*tBKftaU«E 

mmz& n z> mmmm'< v - 1> , ^ ^ # a*** ^ ft a ie 

[0 0 6 7] ^«>J:3»CLT*»fcJBllB«Wit*5lt« 

IE^/ri^=4. 6/2. 3 (mW) 

"Cfcofco ^fc, *lE«»3&s*IH«Oi:#<7>*2fB« 

«Kl*5ttS*jiA*l7— fi, 

f5ft/JS*=8. 0/4. 0 (mW) 

«<0*2IB«yiJ-*5lt6*ja^!7 — tt, 
IE»/?B*=8- 4/4. 2 (mW) 

[0 0 6 8] Lfc^oT. ^l|5fiUi^iB«^^tw«t 

a»2ia»«(oftisfa»^!7-omtt8. 4-8. 0 

= 0. 4 (mW) -Cfc«9, W*ae«'<!7— OTOftfcW 

}H*^17— ^>-fix«:0. 2mWi?fci9> P5*aiH*^!7 — 
^3p**»c*ti-5fflflS-rtt<z>H:*tt 0 . 0 4 9 T^foo 

[0 0 6 9] rc03tlB^-f ^^i^>^co^2fB^ 
(C^tt, fS^/rB^cO/Ny — ^r8. 2/4. 1 (mW) 

ofc 0 ^2ia«S^*J*t-5ie»^l7 — Sr^<7)«J: 9tc8. 
2mW£U »l!B»i*C*5ltaiB»^l7 — Sr±!E 

*il^!7- (4. 6mW) t Lfc»-&, 1B»^!7— ittt 
8. 2/4. 6=1. 7 8i45o 

[0070] *?t, spatt^-f ^^*#y h 



(9) 
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/l^fcfftHLfc. rcoi^v^Kco^T, («) 0i£Sf£ 

0f<O«I^k«POP-12O^J: 9 A 1 EiiUf £^#f^c3£ e B B 

[0 0 7 1 ] Igjjfeffjl 2 

[0 0 7 2] 
[*3] 



3t 3(^1) 
m 1 I2$&f§ C«« 405nm) 





(inn) 


n 


K. 






1.56 


0 


ZnS-Si0 2 H 


50 


2.30 


0 


AlN® ! 


90 


1.90 


0 


ZnS-SiO^ff 


20 


230 


0 


Ag-Ge-In-Sb-Te 


6 


2.15 


3.20 


Ag-Ge-bi-Sb-Te Jg(7**7r*) 


6 


3.05 


2.95 


ZnS-SiC^Jl 


10 


2.30 


0 


A1N J! 


50 


1.90 


0 


ZnS-SiOjii 


20 


2.30 


0 






1.56 


0 



1^=9.7% 
R Ai =83% 

T A1 =46,0% 
T C1 -T X1 «0.8% 



& 3 2) 
12^1 (^405mn) 





(ma) 


n 


k 






1.56 


0 


ZnS-SiOa® 


68 


230 


0 


Ag-Goln-Sb-Te /iOfgS^) 


10 


2.15 


3.20 


Ag-Ge-In-Sfc-Te JI<7W77*) 


10 


3.05 


2.95 


ZnS-SiO*JI 


15 


230 


0 


Ag-Pd-CuJi 


100 


0.10 


2.60 



Ra=37.6% 



[0 0 7 3] fcfc, ^3(C*d^T, ZnS-SiO 
2 tt. 8 0 Z n S - 2 0 S i 0 2 ^^^^"C 

lEfidU** Ag 4 G e 2 I n 3 S b 67 T e 24 

[0074] &n«^<omj&*m3\ZTik£ti2>i> 

[0 0 7 5] gjffi 

[0 0 7 6] ^<7>*£JP:, *SS«**>K*t*Wu ffi 1 IB®® 
[0 0 7 7] ^l|S^{Cjo(tSf2«/^^<7>«- 



E»/tB*=5. 0/2. 5 (mW) 

IB«/W*=8. 2/4. 1 (mff) 
& cofg 2 E&H tcio 5 !7 - (4 , 

e«/*b*=8. 6/4. 3 ( m w) 

»2EM<0*»E^F— Ol**U4 8. 6-8. 2 = 
0. 4 (tnW) -CfctK i35ftSI5»^!7 — OO^ffitC^ft" 
5SuieTttc^i:b^f4 0. 0 4 8tfcof: fl ftjgfB 
£/*!7 — (7>T4x(4 0. 2mW-Cfet). M*5fi*85fe^!7 — CO 
5pJ©*WC»+S«rfE-rtt(OJt*f4 0. 0 4 8-Cfcofc 0 

[0 0 7 8] CKD^fS®^^ ^^1^>'7 P /K^S2fS®S 
K*tU E»/*S**V*!7 — £8. 4/4. 2 (mW) 
B^Ltt-/^7^h^fi 1 o/ctC5, »1E»/1^ 
(Dmm^M^XhT. ^j/^v?y?tt9. 8%-?*> 
o/c 0 *2JB«i»-*5ttSE^!7— *^C0± 5*- 8. 
4mW<tU — ^11ESS^*5J45I5»^17 — SrJiffi 
*3S>*!7- (5. OraW) i:LfcS£\ e«K!7— Jfctt 
8. 4/5. 0=1. 68 

[0 0 7 9] £fc, SE^4 0 5nmtW^lEfiUl£>3Si§ 

skis) tc4 7%. mmmmz4 6%x*h>9, ^<nmz 

[0 0 8 0] Mstfeffy 
IB^<^ji«^**4^i-tco^SLfclS^f4^1S 

Jg*, *E«WI*rTIE«4K:«"rKW-i:i-a4:. *E«k 
JI^*5V^R*t^f4 8%£Jl±^-C#-53fts, JglE^/1^ 

[00 8 1] 
[^4] 
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^ 4 l) 
|g 1 IS^ 405nm) 





(nm) 


a 


k 






1.56 


0 


ZnS-Si0 2 jg 


108 


230 


0 


Ge 2 Sb a Te J Jl(*£ ( §i^) 


6 


3.70 


2.40 


GeaSbjTe, ^(7^7r^) 


6 


3.00 


2.40 


ZnS-SiOj^ 


90 


2.30 


0 


annul 




1.56 


0 



Ra=9.4% 
R AI =8.4% 
T C |=51% 
T AI =49J% 
Tc-T^i.7% 



3t 4(*:CD2) 
mitmm («c^405nm) 





(nm> 


n 


k 






1.56 


0 


ZnS-SiOi® 


86 


2.30 


0 


Gt^SbjTes Jg(MiIi 


20 


3.70 


2.40 




20 


3.00 


2.40 


ZnS-SiC^H 


32 


2.30 


0 


Ag-Pd-Cu^ 


100 


0.10 


2.6a 



Rc2=35jyo 
a=120 



[0 0 8 2] **5, ^4{Cio^T, ZnS-S i O 
2 {4, 8 0 *r/lo% ZnS-20 S i 0 2 <Dm&#B~e 

fc£ Q *fc. IBfiUBtt. Ge 2 Sb 2 Te 5 (JF^%) "C 

[0 0 8 3] JSfctC, #E^^«/***4K*£*L5t> 
[0 0 8 4] Effi 

[oo85] ^(omsk. &£hm<n%iMmtt. m 1 te^s 

r*J4 9%. ^2ffi®JB-Ctt8%«±T-*>ofc 0 

[0 0 8 6] £Ac N *lE<W^*5ftSE»/5fi*<^# 
*ig^!7-i4, 

E«*/tfi*=4. 4/2. 5 (raW) 

E»/tfi*=8. 3/4. 3 (mW) 

&<7)Sg 2 E»JitC*5t4SSS^l7 — (4, 
E«/ffl*=9- 2/4. 8 (mW) 



(11) 
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®2l5»®0*3ilS»^t7~(0-mfi9. 2-8. 3 = 
0. 9 (raW) T*fc<9, P5*iB8E»>"5l7— <OSp*H«[^a!t-t- 

ssuie-fix^Jt^fio. i0 3-e*ofc 0 ifc. *aiJS 

[0 0 8 7] *fc, i£*4 0 5nmT*<7)^lffi^Jl<7>3Si© 
0 B B IB$) 5 1 %. |Bfik«rB#K: 4 9 %-Cfc «9 . ^(Dm^ 
[0 0 8 8] ^<DJt««T?f^»Lfc*12«'7 f >r^^*> / 

llBJiyi<^fB®HU^^>v^ix^-e^ n ^ v*y*S: 1 0 
%KTfci-*-i:tt"C#*:a s , fS^mim^M^irt 1 0 

[0 0 8 9] 

*365{g;Ti-SHigh to Low^-f^t Lfc_b-C, ftAttfiJ 



[0 2 1 S 1ESIDL- 1 <DR%imR l te£T$M2^. 

mmoL- 2(Da$R 2 xT 1 ^^ftiy%i:K 
Ltctz<n s m i teiiD l- i (Dmm^T^t, m2 

[B3] iilSSiDL-llcov^, ffSiSW^R 

2 ttflBfiMI 

2 0 

3 1 3? 1 

3 2 a$2ffiC#/| 

4 ffi8Efb« 

5 BLMM 

DL-K DL-2 ffigUl 



mi] 



[g2] 



DL-2 





[03] 




20 30 



Rci 

T C1 



« 



(12) *&m2 0 0 3 -10 9 2 1 7 



9 

F# — -M#%) 5D029 JB13 JB14 JB45 JB47 JC04 
JC06 

5D090 AA01 BB05 BB12 CC01 DD01 
EEOl KK02 KK06 

5DU9 AA23 BA01 BB04 BB13 DA01 
HA45 

5D789 AA23 BA01 BB04 BB13 DA01 
HA45 



